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yield of thm ugaafejoji 

The present invention relates to solutions containing 
therapeutically useful substituted alkanoic acids in combination 
with at least on. lipophilic solvent f5or encapsulation in soft 
gelatin capsules (softgel capsules). 

Ptwoription of th« B i r mt , i a a rt 

Hydrophilic softgels are well known for the oral 
administration of pharmaceutical agenjts. Typically, softgel 
capsules consist of an outer shell <tf gelatin containing a 
Plasticizer and an inner filling of hydrophilic liquid containing 
a dissolved hydrophobic pharmaceutical, agent. The plasticizer 
is chosen so that the solubility in the| fill liquid is as low as 
possible, if the plasticizer is soluble in the fill liquid, it 
can migrate out of the shell over time ihto the fill, leaving the 
shell brittle and subject to rupture. 

With respect to pharmaceutical agents of relatively low 
solubility and/or relatively high dosage, amount, softgel capsules 
can pose problems for the pharmaceutical formulator. For 
example, if a given pharmaceutical agetit has a relatively low 
solubility, it may need a relatively large volume of solution in 
order to deliver a pharmaceutical^ acceptable unit dose. While 
theoretically possible to encapsulate such a large volume of 
solution in a softgel capsule, for example, the practical 
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limitations on the size of capsules Suitable for conventional 
oral administration to human patients could well preclude 
pharmaceutical use of the resulting sotftgel. 

Similarly, if a pharmaceutical agent requires a relatively 
high dose, a large volume of solution may again be a necessity 
for delivery of the require dosage. Softgel encapsulation of 
such a large solution volume may be impractical because the size 
of the needed softgel would likely exceed the maximum limit for 
conventional oral administration to hutaan patients. 

As one approach to handling the problems of encapsulating 
low solubility or high dose pharmaceutical agents, U.S. Patent 
No. 5,071,643 (Yu et. al.) discloses the use of polyethylene 
glycol based solutions for acidic, basic and amphoteric 
pharmaceutical agents. These polyethylene glycol based solutions 
contain either an hydroxide species or a hydrogen ion species 
that causes the appropriate pharmaceutical agent to partially 
ionize, i.e., the pharmaceutical agent is present in both the 
free form and the salt form. The partial ionization described 
in Yu et al. results in enhanced solubillity for the acidic, basic 
or amphoteric pharmaceutical agent. This enhanced solubility, 
in turn, may permit the preparation of a solution of 
pharmaceutical agent that is highly concentrated enough to be 
encapsulated in a capsule acceptably sized for oral 
administration to human patients. The y|u et al. patent discloses 
that enhanced solubility solutions can be prepared using 
polyethylene glycol and contemplated equivalents of polyethylene 
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glycol, such as polyethylene glycol ethers or various alcohols 
and copolymers of polyethylene glycol. 

Softgel encapsulation is sometimes the preferred delivery 
system for many pharmaceutical agents that are administered 
orally to human patients. Generally, to be suitable for softgel 
encapsulation, a pharmaceutical formulation should be in the form 
of a clear, stable solution. The present inventors have 
discovered that the enhanced solubility solutions disclosed by 
the Yu et al. patent are not as effective with various 
substituted alkanoic acid pharmaceutical agents. 

Therapeutically useful 2- or 3-atfyl or 2- or 3-heteroaryl 
substituted alkanoic acids function f anti-inflammatory and 
analgesic agents and may be administered orally. They are also 
essentially insoluble in water. example of such a useful 

alkanoic acid suitable for use in t^e present invention is 
ketoprofen which is 2-<3-benzoylphenyl} propionic acid. 

Ketoprofen is an anti-inf lammatory, analgesic agent that is 
principally indicated for the acute and long-term management of 
rheumatoid arthritis and osteoarthritis. Additionally it is a 
nonsteroidal compound and poorly water soluble. some 
gastrointestinal irritation is ordinarily associated with oral 
dosage forms of ketoprofen. The properties of ketoprofen render 
it a good candidate for formulation with the enhanced solubility 
solutions disclosed in the Yu et al. patent. m a number of 
experiments, the present inventors applied the Yu et al. enhanced 
solubility solutions in formulations ojf ketoprofen for softgel 
encapsulation. 



WO 95/31979 PCT/US95/06183 

-4- 

In one formulation, polyethylene glycol 400 and potassium 
hydroxide were used to eolubilizo the ketoprof en , with the mole 
ratio of potassium hydroxide to ketoprcjfen being in the range of 
0.4 to l. it was surprisingly fcfund that the resulting 
formulation was not sufficiently stable (for softgel encapsulation 
due to the undesirable formation of ketoprofen esters. 

In an attempt to completely ionize (the ketoprofen to prevent 
the formation of undesirable esters, t^e potassium hydroxide to 
ketoprofen mole ratio was adjusted to range from i.i to l. with 
this second formulation, concerns arose that the ketoprofen salt 
thus formed and/or the high pH caused by the excess potassium 
hydroxide used could affect the physical stability of the softgel 
capsule when the formulation was encapsulated. Additionally, if 
an equilibrium amount of the ketoprofen Ifree acid remained in the 
solution, it could form ketoprofen eetfcrs that could drive the 
reaction to form more ketoprofen free Jcid species, which could 
eventually result in a chemically unstjible formulation. 

The present inventors have discovered that non-hydroxyl 
containing solvents may be used to; form pharmaceutical^ 
acceptable solutions of 2- or 3-aryl or 3-heteroaryl substituted 
alkanoic acids that are stable and! suitable for softgel 
encapsulation . 
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flUMMARY OP TKK JW VBHTIQM 
The present invention provides enhanced eolubility 
pharmaceutical^ acceptable solutions of therapeutically useful 
substituted alkanoic acids, preferably 2- or 3-aryl or 2- or 3- 
heteroaryl alkanoic acids, that can be encapsulated in softgel 
capsules of a size suitable for subsequent oral administration 
to human patients, having iaproved chemical stability compared 
with polyethylene glycol water misciple formulations of the 
alkanoic acids. 

The therapeutically useful active figents, j^,, substituted 
alkanoic acids, preferred for use in the present invention have 
general formulas I, la or lb: 



15 



20 




or pharmaceutical^ acceptable salts thereof, wherein 

R represents a hydrogen atom or aln alkyl group containing 
l to 4 carbon atoms; 

R x represents hydrogen, halogen, Cl -C 6 alkyl, phenylalkyl 
where the alkyl is Cl -c 6 alkyl, a benzoyl group of the 
formula: 
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where R 4 represents hydrogjen, c^-Cg alkyl, or an 
alkylthio group having l to ^ carbon atoms; or 
Rj represents a group of the formula: 



where n is o, l or 2; 
R 2 represents hydrogen, hydroxy of Cj-Cg alkoxy; 
R 3 represents hydrogen, c 1 -c 6 alkijl or phenyl; and 
R 5 is Cj-C 6 alkoxy. 



The enhanced solubility pharmaceutical^ acceptable 
solutions of therapeutically useful alkanoic acids can be 
encapsulated in softgel capsules o£ a size suitable for 
subsequent oral administration to hu»an| patients, which improves 
the physical stability of the sof|tgel capsules used to 
encapsulate the pharmaceutical solutions compared with 
polyethylene glycol water miscible formulations of the alkanoic 
acids. 

The present invention also provides enhanced solubility 
pharmaceutical^ acceptable solutions of alkanoic acids that 
unexpectedly can be encapsulated in a ioftgel capsule of a size 
smaller than what is required to encapsulate the same dose of the 
acid in polyethylene glycol water miscible formulations. 

The enhanced solubility pharmaceutical ly acceptable 
solutions of 2- or 3-aryl or 3-heteroaryJl alkanoic acids provided 
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by the present invention may reduce or eliminate the 
gastrointestinal irritation aeaociated with oral dosage terms of 
theaa agents. 

The lipophilic solvent and the hy^roxyl containing aoftgel 
capsule plasticizers, auch aa glycerin), are immiscible, thereby 
^proving both the chemical stability of the acid solution and 
improving the physical stability of the softg.l capeule by 
greatly reducing the migration of capable plasticizers into the 
•noapeulated pharmaceutical formulation. Additionally, the use 
of the lipophilic solvent prevents the formation of esters which 
can decrease the chemical stability of the alkanoic acid 
solution. 

suitable lipophilic solvents are polyol esters of fatty 
acids. The polyol esters of fatty acidi may be mono-, di-, tri-, 
etc, eetera of the polyole. Thus, thfcre may be free hydroxy! 
groups present in the polyol esters * fatty acids useful as 
lipophilic solvents of the invention. 

The lipophilic solvent preferred for use in the present 
invention is an alJcylene glycol derivative of formula II: 

o o 

wherein 11 

A represents Cl -c 4 alkylene optionally substituted with 
alkyl or a group of the formula 
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.A. 



; and 



the R» groups are the sane of different and 
"present Cj-C^ alkyjl. 



*«h.r object, and .abodi-ent. « the preset invention 
will b. described in th. rollowin, do.d rl ption of the p r . f erred 
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The present invention io useful for providing 
pharmaceutical^ acceptable solutions of substituted alkanoic 
acids dissolved in at least one lipophilic solvent, which are 
chemically stable and suitable for sofjtgol encapeulation. 

The therapeutically useful active (agents, i^, subatituted 
alkanoic acids, preferred for use in the present invention have 
general formulas I, la or lb: 




or pharmaceutically acceptable salts thereof, 
wherein 

R represents a hydrogen atom or a> alkyl group containing 
1 to 4 carbon atoms; 

R X represents hydrogen, halogen, ^C 6 alkyl, phenylalkyl 
where the alkyl is Cl -C 6 alkyl, a benzoyl group of the 
formula: 




where represents hydrogen 
alkylthlo group having l to 



c x -c 6 alkyl, or an 
carbon atoms; or 
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represents a group of the formula: 

' CH 2 > 




where n is o f l or 2; 
R 2 represents hydrogen, hydroxy or Cl -c 6 alkoxy; 
R 3 represents hydrogen, Cl -c 6 alkyl or phenyl; and 
R s is ^-Cg alkoxy. 



Suitable pharmaceutical^ acceptable, non-toxic salts 
include salts such as, for example, alkali metal, alkaline earth 
*atal, ammonium and amine salts. Comp^ds of general formulas 
I, la, and lb in which R represents an ',lkyl group can exist in 
optically active forms, including isomers and racemates thereof. 
Preferred alkanoic acids suitable f{,r use in the present 
invention include ketoprofen (formula i| where R is methyl, R x is 
benzoyl, and R, and r 3 m ,J ydrogen , ^ ^ 
benzoylphenyl, propionic acid); ibuprofen (formula 1 where R is 
methyl, R, and R 2 are hydrogen, and R 3 (is isobutyl, i^, 2 - (4 - 
isobutyl P henyl, P ro P ionic acid); naproxen (f ornu i a la where R is 
methyl end R$ is methoxy, 2 - (6 - me ^oxy naphthyl, propionic 

acid); and oxaprozin, (forinula Ib , ^ 4,5-diphenyl-2- 
oxazolepropionic acid) . 

The enhanced solubility pharmaceutical^ acceptable 
solutions of therapeutically useful substituted alkanoic acids 
can be encapsulated in softgel capsuled of a size suitable for 
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subaequent oral administration to hunari patients, which improves 
the phyalcal stability of the eoftg.l capsules usad to 
encapsulate tha pharmaceutical solutions coaparod with 
polyathylano glycol watar niacible f ovulations of tha aDcanoic 
acids. 

Tha present invantion also provides enhancad solubility 
pharmaceutical^ accaptabla solutions bf kotoprofen that can be 
•ncapaulatad in a softgal capsule of a ^ize smaller than what is 
required to ancapaulata the oaM dose of tha acid, in 
polyethylena glycol watar miscible formulations. 

The present invention provides ph^nnaceutically acceptable 
solutions containing fro* about 04 to (lOOO *g, preferably about: 
5 to 200 ag, and most preferably abciut 10 to 100 mg, of an 
alkanoic acid dissolved in at leaat one lipophilic solvent, 
resulting in a clear solution suitabl. f|or softgal encapsulation. 
Tha lipophilic aolvant and the hydrjoxyl containing .oftgel 
capsule plasticizers, such as glycerin, are immiacible, thereby 
improving both the cheaical stability of tha aDcanoic acid 
aolution and improving the physical ^ability of the softgal 
capsule by greatly reducing the migratidn of capsule plasticizers 
into tha ancap.ul.tad pharmaceutical foliation. Additionally, 
the use of the lipophilic solvent prevent, the formation of 
ester, which can decreaee the cheaical Stability of the alkanoic 
acid solution. 

Suitable lipophilic solvents ara polyol esters of fatty 
acids. The polyol asters of fatty acids! **Y be mono-, di-, tri-, 
etc, eaters of the polyols. Thus, there may be free hydroxyl 
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groups present in the polyol estera df fatty acids useful as 
lipophilic solvents of the invention. 



The lipophilic solvent preferred for use in the present 
invention is an alkylene glycol derivative of formula II: 

o o 

wherein ^ 

A represents Cl -c 4 alkylene optionally substituted with 
alkyl or 

0 

; and 

0 R" 

the R- groups are thfc sane or different and 
represent C r c 12 alkyl,. 
Suitable lipophilic solvents include those of formula III: 

0 * 
II 



m 



where the R- groups are the same or different and represent Cj - 
alkyl 



c i2 a **yl «n<i R'" is hydrogen or 
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Suitable lipophilic solvent* also i„ c i ude thoae of forffiula 



IV: 



o 

R-AoX-yO |R- 
R' 0 



IV 



where the R" groups are the same or different and represent c,- 
C 12 alkyl and R' is aUtyl. 

Other suitable lipophilic solvent* are those of formula in 
where the R« groupe are the 8{mo and * GpreBent ^ ^ ^ 



R" ' i« 



A. 



Still other suitable lipophilic solvents are those of 
for»ula IV where the R- groupe are th> sa*e or different and 
represent c x -c 4 alkyl and R' is methyl. 

Most preferred lipophilic solvents of formula III are those 
where R- is methyl. Host preferred lipophilic solvents of 
formula IV are those where the R" groups are the sa.e or 
different and represent CH 3 (CH 2 ) 6 or CH^(CH 2 ) 8 . 

Particularly preferred solvents ar<* selected from the group 
consisting of propylene glycol dlcaprylate/dicaprate. 1,2,3- 
propanediol triacetate and aixtures thereof. Most preferably 
the solvents suitable for use in the present invention include 
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propylene glycol dicaprylate/dicapifate, 1.2, 3-propanetrlol 
triacetate and mixtures thereof, Propylene glycol 

dicaprylate/dicaprate is available un4er the trade name Captex 
200 fro. Karlshamn Lipid Specialties and 1,2, 3 -propanediol 
triacetate is available under the tiade nana Triacetin from 
Eastman Chemicals. 

The inventive solution* may ^lao contain optional, 
additional ingredients to improve the dispersivity and 
dissolution of the substituted al^anoic acid. Suitable 
additional components include surfactants such as, for example, 
polyglyceryl esters of fatty acids, pblyglycolysed glycerides, 
propylene glycol eaters, mono- and di-g^ycerides, sorbitan fatty 
acid estere, polyoxyethylene eorbit}an fatty acid esters, 
polyoxyethylene sorbitol esters, polyoxyethylene aoide, 
polyoxyethylene alcohols, a „ d mixture* thereof. A preferred 
class of surfactants for use in combination with the lipophilic 
solvents is the polyoxyethylene sorbitan fatty acid esters, 
suitable sorbitan esters are sold undir the trade name Tveen. 
A particularly useful TWeen is poly OJ ty ethylene (20) sorbitan 
aono-oltats (Twean 80) . 

The active substituted alxanoic a^id pharmaceutical agent 
»ay be present in the solution in amountjs ranging up to about 30% 
by weight of the solution. Preferred concentrations of the 
active agent are from about S-20%, more preferably about 10-15%, 
by weight of the final solution. Combinations of lipophilic 
solvents may be used to obtain a desired final concentration. 
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For exa.pi«, Xetoprofen may be present in the solution in 
amounts ranging up to about 5% by weight of the solution when 
dissolved only i„ propylene glycol dicaprylate/dicaprate. 
Xetoprof en may be present in the solution in amounts ranging up 
to about 14% by weight of the solutiori when dissolved only in 
1,2,3-propanetriol triacetate. When dissolved in a mixture of 
propylene glycol dicaprylate/dic.prate, 1,2,3-propanetriol 
triacetate and Tween, the Xetoprofen pharmaceutical agent »ay be 
present in solution in amounts ranging Up to about 22% by weight 
of solution. 

in addition to the Ketoprofen pharmaceutical agent and the 
lipophilic solvents, other adjunct, may optionally be present. 
Polyoxyethylene (20 , aorbitan mono-ol*ate (Tween 80, may be 
included in the solution up to about^ 50 % by weight of the 
solution. 

once th. appropriate pha™ceuti=4iiy acceptable solution 
of the eobetltuted sl*a„oic acid is formulate*, it can be 
encap.ui.tsa into conventional soft,*! c.peuls. using any 
euitable encapsulation .ethod, such a. for exa.pl.. the rotary 
die process. 

All documents, e^u, patents and journal articles, cited 
above or below are hereby incorporated by reference in their 
entirety. 

One aXilled in the art will recognize that modifications »ay 
be made in the present invention without deviating fro» the 
spirit or scope of the invention. The invention is illustrated 
further by the following examples which, are not to be construed 
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as Halting the invention or scope of | the epecific procedures 
described herein. 



Example 1 

Pharmaceutical^ acceptable solutions containing ketoprof en 
are prepared in the following manner. First, nix the following 
until homogeneous: 

(1) about 92 mg of propylene glycol dicaprylato/dicaprate; 

(2) about 92mg of 1,2,3-propanetriol acetate; and 

(3) about 10 mg of polyoxyethyl^e (20) sorbitan mono- 
oleate. 

Second, add about 25 mg of ketoprof en to the homogeneous mixture 
of propylene glycol dicaprylate, i , 2, 3 -{propanediol acetate and 
polyoxyethylene (20) sorbitan mono-oleate, end mix again. While 
mixing in the ketoprofen, heat the m|Lxture and maintain the 
temperature between 110- 125 °F until the I ketoprofen is dissolved, 
once the ketoprofen is fully dissolve*, the solution is then 
cooled and deaerated. After being cooled and deaerated, the 
kstoprofen solution can be encapsulated in suitable softgel 
capsules, such as < oval softgel. The filled softgel capsules 
are thereafter dry finished to the appropriate hardnees. 

Example 3 

Pharmaceutical^ acceptable solutions containing ketoprofen 
are prepared in the following manner, first, mix the following 
until homogeneous: 
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(1) about 112 mg of propylone glycQl 
dicaprylate/dlcapr&te ; 

(2) about 72 *g of 1, 2, 3 -propanediol acetate; and 

(3) about 14 *g of polyoxyethy^ene (20) sorbitan aono- 
oleate. 

Second, add .bout 25 «, of ketoprofen tjo the ho.ogen.ous .ixture 
of propylene gi ycw dicaprylata. x . = . 3 f propM . ttiol ao . tat . and 
POiy^ryethylen. <2.> .orbitan .ono-ol.,te, and .ix again. W1 , 
mixing in th. Ketoprofen, h e .t the .i rt ur. and „ in t, in the 

t " P ""°" bStW "" «*U tH Ketoprofen is dloeolved 

once th. h.topr„f.„ i. miy dl .. olv+li cho solutlon lo ^ 

cooled and d..„ r ,t«. Mter ^ ^ ^ 

hetoprofen button can b. encnpeul.ted in auit . ble softgol 
=.peul«. such ea * oval aoftgei. ^ miod Mftgel 
«. thereafter dry rmi.ned to the applet, hard..... 

Phar^ceuticall,, acc.ptabl. B ol„ti bnB containing up to ehout 
m >c.toprof.„ bv weight of soiutidn are prepay ln the 
following Mmsr , vhlch provi „ M , ^ u . olmlalfying 9yBtan 
Flrat, nix the following until homog.n»ou.: 

(1) propylene 9lycol dic.prylat.|/dic P rate In en «ount 

ranging fro. about 40* to about 98% by weight; 

W 1,2,3-prop.netriol acetate ih .n M ount ranging , ro „ 
about 1% to about 55* by weight; and 

(3) polyoxyethylen. (20) sorbite,,' aono-ole.ta in .„ a.ount 
ranging fro. about 1% to about so* by weight. 
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Second, add ketoprofen to the homogeneous mixture of propylene 
glycol dicaprylate, 1,2,3-propanetriol triacetate and 
polyoxyethylene (20) sorbitan mono-clea^e, and mix again. While 
mixing in the ketoprofen, heat the mixture and maintain the 
temperature between 110-125°F until the ketoprofen is dissolved, 
once the ketoprofen is fully dissolve*, the solution is then 
cooled and deaerated. After being c<*>led and deaerated, the 
ketoprofen solution can be encapsulated in suitable softgel 
capsule.. The fined softgel capsujLft8 arft thereafter ^ 
finished to the appropriate hardness. 



15 



:o 



Example 4 

Pharmaceutically acceptable soluti^s containing up to about 
14% ketoprofen by weight of solutioh are prepared in the 
following manner. Kirst, mix the following until homogeneous: 

(1) propylene glycol dicaprylatejdicaprate in an amount 
ranging from about 1% to about 50%| by weight; and 

(2) 1,2,3-propanetriol acetate iri an amount ranging from 
about 50% to about 99% by weight. 

second, add ketoprofen to the homogeneous mixture of propylene 
glycol dicaprylate and 1,2,3-propanetriol acetate and mix again. 
While mixing in the ketoprofen, heat the fixture and maintain the 
temperature between 110-i 25 o F untlI ^ ^ topro£en lfl « lM0lVBd . 
Once the ketoprofen is fully dissolved,, the solution is then 
cooled and deaerated. After being coiled and deaerated, the 
ketoprofen solution can be encapsulated in suitable softgel 
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capsules. The filled softgel capstjles are thereafter dry 
finished to the appropriate hardness. 

Pharmaceutical^ acceptable solutions containing up to about 
5% ketoprofen by weight of solution arfe prepared by mixing the 
ketoprofen with propylene glycol dic^prylate/dicaprate while 
heating the mixture. The temperature pf the mixture should be 
maintained between 110-125°F until the |ketoprofen is diseolved. 
once the ketoprofen is fully dissolve)*, the solution is then 
cooled and deaerated. After being ccjoled and deaerated, the 
ketoprofen solution can be encapsulated in suitable softgel 
capsule*. The filled softgel capsujlea are thereafter dry 
finished to the appropriate hardness . 

Examp l e ( j 

Pharmaceutical^ acceptable solutions containing up to about 
14% ketoprofen by weight of solution arje prepared by mixing the 
ketoprofen with 1.2,3-propanetriol acetate while heating the 
mixture. The temperature of the mixtiire should be maintained 
between 110-1 25 °F until the ketoprofen is dissolved, once the 
ketoprofen ie fully dissolved, the solution is then cooled and 
deaerated. After being cooled and derated, the ketoprofen 
solution can be encapsulated in suitable softgel capsules. The 
filled softgel capsules are thereafter dry finished to the 
appropriate hardness. 
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Exaapla 7 

The following formulations are prepared according to the 

invention using the procedure set forth above in Exanple 1. 

ingredient A |<mg) B <mg) c (»g) 



Propylene glycol 
dioaprylate/dicaprate 



192 184 276 



1,2,3-Propanetriol triacetate (93 i 84 276 

Polyoxyethylene (20) sorbitan ho 20 30 

mono-oleate ^ 30 

Ketoprofen ^ 5Q ?5 

Final softgel size 4>val 7.5 oval 12 oval 

Example f) 

The following comparative formulations are prepared 
essentially as in the procedure set forfch above in Example 1 but 
do not include the lipophilic solvent according to the invention. 
ingredient D >mg, E (Bg) F (mg) 



Water 

Potassium hydroxide 
Polyoxyethylene glycol 400 
Propylene glycol 
Ketoprofen 

Final softgel sl2e L„.. IT " ' 

" 12 pval 20 oval 30 oval 



5^46 


10.92 


16.38 


6*06 


12.12 


18.18 


438.48 

1 


876.96 


1315.44 




50 


75 


is 


50 


75 



certain specific embodiments of trie present invention have 
been discussed and disclosed in detail. Many other embodiments 
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that have not been disclosed or described are nevertheless the 
equivalent of and fall within the scope; of the present invention 
and/or the following clains. 
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WB CLAIM I 

1. A pharmaceutical composition coaprising alkanoic acids 
selected from the group consisting ojt alkanoic acids of the 
formulas: 





or pharmacButicaliy acceptable salta tliereor, 
wherein 

R repreeents a hydrogen atom or a|n alkyl group containing 
1 to 4 carbon a tons; 

R X represents hydrogen, halogen, Cl -c 6 alkyl, phenylalkyl 
where the alkyl is Cl -C 6 alkyl, a benzoyl group of the 
formula : 




Q 



where » 4 represents hydrogen, Cl -C 6 alkyl, or an 
alkylthio group having 1 to } carbon atoms; or 
R l represents a group of the formula: 
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where n ie 0, 1 or 2; 
Rj represents hydrogen, hydroxy of c x -c 6 alJcoxy; 
R 3 represents hydrogen, C^Cg alkjfl or phenyl; and 
Rs is C 2 -C c alkoxy. 

the 2-phenyl or naphthyl alkanoic aciji being solubilized in a 
lipophilic solvent. 




2. x pharmaceutical composition according to Claim i 
wherein the lipophilic solvent has the" formula: 

p o 

wherein 

A represents c.-c, alkylena optionally substituted with 
alJcyl or 

0 

II # and 



the R- groups are the same of different and represent Cl -c 12 
alkyl. 
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3. A pharmaceutical composition according to Claim 1 
wherein the lipophilic aolvent has the] formula: 



R" 



where the R" 



groups are the same or ditrarent and represent c a - 
C 12 alkyl and R'" is hydrogen or 

-oK ■ 

4. A pharmaceutical compoaitio^ according to Claim 1 
wherein the lipophilic solvent has the | formula: 

0 

R -A 0 /-^/O x lR- 

R' 0 

where the R- groups are the same or different and represent c,- 
alkyl and R' ia c^-Cg alkyl. 

5. A pharmaceutical composition according to Claim 3, 
where the R- groups are the same and ^present c a -c 4 ailtyl ana 
R" f is 
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6. A pharmaceutical composition accoriding to Claim 4, 
where the R- groups are the same or different and represent Cl -c 4 
alkyl and R' i a methyl. 



7. A pharmaceutical composition accoriding to claim i, 
wherein the lipophilic solvent comprises a mixture of a alkylenl 
glycol derivative of the formula t 




where the ft- groups are the same or different and represent C 2 - 
C 12 alkyl and R' " i 8 hydrogen or 

0 

. II and 

a alkylene glycol derivative of the formula: 

o 

R' 0 

where the »- groups are the same or different and represent c,- 
C 12 »Ucyl and R' is c^c 6 alkyl. 



8. A pharmaceutical composition, of Claim i wherein at 
least on. lipophilic solvent has no free hydroxyl groups. 
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9. A pharmaceutical composition comprising ketoprofen, 
naproxen, oxaprozin or ibuprofen solubjjlized up to 14% by weight 
in 1,2,3-propanetriol triacetate. 



10. A pharmaceutical composition comprising ketoprofen, 
ibuprofen, oxaprozin or naproxen solubilized up to 5% by weight 
in propylene glycol dicaprylate/dicaprate. 

11. The pharmaceutical composition of claim 9, wherein the 
ketoprofen, naproxen, oxaprozin or ibubrofen is solubilized in 
a mixture of i to 50% by weigh}: of propylene glycol 
dicaprylate/dicaprate and 50 to 99* by weight of 1,2,3- 
propanetriol triacetate. 



12. A pharmaceutical composition 1 comprising ketoprofen, 
oxaprozin, naproxen, oxaprozin or ibuprajfen solubilized up to 22% 
by weight in a mixture of 40 to 98% by weight of propylene glycol 
dicaprylate/dicaprate, 1 to 55% by weight of 1,2,3-propanetriol 
triacetate, and 1 to 50% by weight of a surfactant. 

13. A solution comprising from about 0.1 to about 30% by 
weight of ibuprofen, naproxen, oxaprozin or ketoprofen in a 
lipophilic solvent. 

14. a solution according to Claim *3, comprising from about 
5 to about 20% by weight of ibuprofen, naproxen, oxaprozin or 
ketoprofen in a lipophilic solvent. 
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15. A solution according to Claim 13, comprising from about 
io 1:0 about 15% by weight of ibuprofen., naproxen, oxaprozin or 
Xetoprofen in a lipophilic solvent. 

16. A soft gelatin capsule comprising a solution of 
xetoprofen, naproxen, or ibuprofen in a lipophilic solvent. 

17. A soft gelatin capsule according to claim i 6 , wherein 
the amount of xetoprofen, naproxen, oxaprozin or ibuprofen in the 
solution ia fro* about 10 to 15% by weight of the solution. 

18. A solution according to 13 , ^ 
lipophilic solvent is 8uitable for a 
shell. 



19. A pharmaceutical composition comprising an amount of 
Xetoprofen, ibuprofen, oxaprozin or naproxen effective to produce 
analgesia in a patient, the xetoprofen, ibuprofen, oxaprozin or 
naproxen being present as a solution in a pharmaceutical!* 
acceptable lipophilic solvent. 

20. a method for preparing a liquid mixture of a 2- or 3- 
aryl or 3-hetoroaryl alxanoic acid suitable for encapsulation in 
a soft gelatin capsule comprising mixing a 2- or 3-aryl or 3- 
heteroaryl alxanoic acid of the formula; 
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or pbaraaceutically acceptable salts thereof, 
wherein 

R represents a hydrogen atoa or ah alkyl group containing 
1 to 4 carbon atoms; 

*! represents hydrogen, halogen, C r C 6 alkyl, phenylalkyl 
where the alkyl is Cl -c 6 alkyl, a benzoyl group of the 
formula : 



LO 




where R 4 repreeents hydrogen, Cl -c 6 alkyl. or an 
alkylthio group having l to 4 carbon atoms; or 
R a represents a group of the fommja: 



(CH 2> n ^ 0 ^r 




0 



where n is o, l or 2; 
R 2 represents hydrogen, hydroxy or c x -c 6 alkoxy; 
R 3 represents hydrogen, c^Cg alkyl or phenyl; and 
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R 5 ia C x -C 6 alkoxy, 

with an elective aolubilizing amount of at least one lipophilic 
solvent of the fornula: 



wherein 



A represents Cl -c 4 alkylene optimally substituted with 
alkyl or 

0 

II ; and 



the R» groups are the same of diffo^rvh 

or a *rrarent and represent C.-c,, 

alkyl. Xi 
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